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(54) COLORING MATTER SENSITIZATION TYPE SOLAR BATTERY CELL, COLORING MATTER 
SENSITIZATION TYPE SOLAR BATTERY MODULE, USING THE SAME, AND THEIR 
MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coloring matter 
sensitization type solar battery cell, a solar battery module 
using it, and their manufacturing method having high power 
generation efficiency, mass productivity, and economical 

efficiency. m 
SOLUTION: This coloring matter sensitization type solar 
battery cell 100 is laminated with at least a transparent 
substrate 1 , a transparent electrode layer 2, a power 
generation layer 8, a back electrode layer 5, and a back 
substrate 6 in this order from the light receiving face side. 
For a layered product of the power generation layer 8 and 
below, the back substrate 6 is pattern-coated with a platinum 
paste, for example, to form the back electrode layer 5, it is 
pattern-coated and baked with a coating liquid of mixed fine 
grains mixed with 1-50 wt.% of fine grains having a high light 
diffusion capability into oxide fine grains having the grain size 
of 0.1 nm-10 jam to form an oxide semiconductor film 4, it is 
impregnated, dried, and carried with a solution of a pigment 
sensitizer, then an electrolyte solution 3 is injected and 

impregnated to form the layered product. Ti02 fine grains are preferably used for the oxide fine 
grains, and fine grains of inorganic beads or a filler are preferably used for the fine grains having the 
high light diffusion capability. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a photovoltaic cell which comes to laminate a transparent substrate, a transparent 
electrode layer, a power generation layer, a back electrode layer, and a rear-face board from the 
acceptance surface side in order at least, An oxide semiconductor film in which this power generation 
layer calcinates mixed particles with which particles with high light diffusing capacity were mixed by 
oxide particles with a particle diameter of 0.1 nm - 10 micrometers, A dye sensitizing type 
photovoltaic cell which is formed with a dye sensitizing agent supported by this oxide semiconductor 
film and an electrolytic solution impregnated with this oxide semiconductor film, and is characterized 
by content of particles with high light diffusing capacity in this oxide semiconductor film being 1 to 50 
% of the weight. 

[Claim 2]Oxide particles of said oxide semiconductor film Ti0 2 , ZnO, Sn0 2 , ITO, Zr0 2 , SiO x , MgO, 
aluminum 2 0 3 , Ce0 2 , and Bi 2 0 3 , Mn 3 0 4 , Y 2 0 3 , W0 3 , The dye sensitizing type photovoltaic cell 
according to claim 1 being the particles of any one sort in particles of Ta 2 0 5 , Nb 2 O s , and La 2 0 3 , or 
two sorts or more of mixed stock. 

[Claim 3]The dye sensitizing type photovoltaic cell according to claim 1 or 2, wherein 30% of the 
weight or more of oxide particles of said oxide semiconductor film are particles of Ti0 2 . 

[Claim 4]The dye sensitizing type photovoltaic cell according to any one of claims 1 to 3, wherein 
particles with said high light diffusing capacity contain any at least one sort in particles of an 
inorganic system bead, an inorganic system bulking agent, an organic system bead, and an organic 
system bulking agent. 

[Claim 5]The dye sensitizing type photovoltaic cell according to any one of claims 1 to 4, wherein 
said oxide semiconductor film is formed in mixed particles with which particles with high light diffusing 
capacity were mixed by said oxide particles with a mixture which mixed a conductive binder in 1 to 
30% of the weight of the range. 

[Claim 6]The dye sensitizing type photovoltaic cell according to any one of claims 1 to 5, wherein the 
surface treatment of said oxide semiconductor film is carried out with TiCI 4 solution and/or 

acetonitrile dispersion liquid of t-butylpyridine to the inner surface of the porosity. 

[Claim 7]The dye sensitizing type photovoltaic cell according to any one of claims 1 to 6, wherein 

said dye sensitizing agent is a ruthenium complex. 

[Claim 8]The dye sensitizing type photovoltaic cell according to any one of claims 1 to 7, wherein 
said electrolytic solution is an iodine electrolytic solution [ or ], a gel electrolyte, or a solid 
electrolyte. 

[Claim 9]A dye sensitizing type solar cell module which two or more said dye sensitizing type 
photovoltaic cells according to any one of claims 1 to 8 are arranged by a plane or curved surface 
shape, and it comes to connect in series. 

[Claim 10]At least A transparent substrate from the acceptance surface side, a transparent 
electrode layer, a power generation layer, a back electrode layer, An oxide semiconductor film which 
is formed by a layered product by which a rear-face board was laminated in order, and calcinates 
mixed particles with which particles with high light diffusing capacity were mixed for this power 
generation layer by oxide particles with a particle diameter of 0.1 nm - 10 micrometers, It is a 



manufacturing method of a dye sensitizing type photovoltaic cell formed with a dye sensitizing agent 
supported by this oxide semiconductor film and an electrolytic solution impregnated with this oxide 
semiconductor film, A dye sensitizing agent of said power generation layer at least a layered product 
of an oxide semiconductor film, a back electrode layer, and a rear-face board which were supported 
as a rear-face board, Using a heat-resistant flexible film of a long picture which was able to be wound 
up to rolled form, use a pattern coating machine of a rolling-up supply winding-up method on it, and 
apply platinum or carbon paste to pattern state, and it dries, Form a back electrode layer, and rank 
second and a mixed particle paste which distributed liquid which contains a polyethylene glycol at 
least, and produced mixed particles with which particles with high light diffusing capacity were mixed 
by oxide particles with a particle diameter of 0.1 nm - 10 micrometers on this back electrode layer is 
applied to pattern state, At 100-350 **, after predrying, dry and calcinate, form an oxide 
semiconductor film for 10 to 180 minutes, and further. A manufacturing method of a dye sensitizing 
type photovoltaic cell drying, making a dye sensitizing agent support and forming after using an 
immersion apparatus of said pattern coating machine or a rolling-up supply winding-up method for a 
formed oxide semiconductor film, applying or immersing a solution of a dye sensitizing agent in it and 
impregnating with it. 

[Claim 1 1]A manufacturing method of a dye sensitizing type solar cell module characterized by 
comprising the following. 

An oxide semiconductor film which is formed from the acceptance surface side by a layered product 
by which a transparent substrate, a transparent electrode layer, a power generation layer, a back 
electrode layer, and a rear-face board were laminated in order, and calcinates at least mixed particles 
with which particles with high light diffusing capacity were mixed for this power generation layer by 
oxide particles with a particle diameter of 0.1 nm - 10 micrometers. 
A dye sensitizing agent supported by this oxide semiconductor film. 

A dye sensitizing type photovoltaic cell formed with an electrolytic solution impregnated with this 
oxide semiconductor film is a manufacturing method of a dye sensitizing type solar cell module which 
is arranged by a plane or curved surface shape, and it comes to connect in series, and it is a process 
of following the (1) - (5) at least. [ two or more ] 

(1) As a rear-face board, a heat-resistant flexible film of a long picture which was able to be wound 
up to rolled form is used, Moreover use a pattern coating machine of a rolling-up supply winding-up 
method, and two or more cells apply and dry platinum or carbon paste by a pattern of a back 
electrode layer of a module which opens a predetermined interval, is arranged and is formed, Mixed 
particles which formed a back electrode layer and with which particles with high light diffusing 
capacity were mixed by oxide particles with a particle diameter of 0.1 nm - 10 micrometers by a 
pattern of an oxide semiconductor film on it, A process of applying a mixed particle paste which made 
liquid which contains a polyethylene glycol at least distributing, and was produced, drying and 
calcinating for 10 to 180 minutes at 100-350 ** after predrying, and forming a porous oxide 
semiconductor film. 

(2) A rear-face board (heat-resistant flexible film) produced at a process of the above (1), To an 
oxide semiconductor film of a layered product of a back electrode layer formed on it by a 
predetermined pattern, respectively, and an oxide semiconductor film. A process which uses an 
immersion apparatus of said pattern coating machine or a rolling-up supply winding-up method, dries 
it after applying or immersing a solution of a dye sensitizing agent and impregnating with it, and makes 
a dye sensitizing agent support. 

A process of being characterized by comprising the following. 

(3) A rear-face board produced at a process of the above (2) (heat-resistant flexible film). 

A terminal area which connects between each cell to an oxide semiconductor film forming face of a 
layered product of an oxide semiconductor film which made a back electrode layer formed on it by a 
predetermined pattern, respectively, and a dye sensitizing agent support in series. 
A septum into which it divides between each cell. 

(4) To an oxide semiconductor film forming face of a layered product produced at a process of the 
above (3). A process of pulling out an electrode lead from both ends (an anode and a negative 
electrode) of a cell which piled up a layered product of a transparent substrate produced 



independently and a transparent electrode layer formed by a predetermined pattern on it so that the 
transparent electrode layer side might counter, and was connected in series, and joining both. 
(5) A process of pouring in an electrolytic solution from a stoma beforehand provided in each cell of a 
layered product produced at a process of the above (4) at a rear-face board (heat-resistant flexible 
film), or an interval part provided in an end of a cell, impregnating with an oxide semiconductor film, 
and closing each stoma or interval part by a sealant. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the dye sensitizing type solar cell modules which 

used a dye sensitizing type photovoltaic cell and it, and those manufacturing methods. 

[0002] 

[Description of the Prior Art]The solar cell with which the global warming for which carbon dioxide is 
made into a cause exploited sunlight energy as an energy source environment-friendly and clean in 
recent years which poses a problem globally attracts attention, and research and development are 
furthered positively. Although a single-crystal-silicon solar cell, a polycrystalline silicon solar cell, an 
amorphous-silicon solar cell, etc. are already put in practical use as such a solar cell, Photoelectric 
conversion efficiency is higher, and as a possible solar cell of low-cost-izing, a dye sensitizing type 
solar cell newly attracts attention, and research and development in it is done. 

[0003]From the side into which light enters, a transparent substrate, a transparent electrode layer, a 
power generation layer (a power generation layer comprises the dye sensitizing agent and electrolytic 
solution which were supported by a porous oxide semiconductor film and surface), a back electrode 
layer, and a rear-face board are laminated in order, and, as for a dye sensitizing type solar cell, a cell 
is formed, for example. 
[0004] 

[Problem(s) to be Solved by the Invention]Although such a dye sensitizing type photovoltaic cell can 
produce the cell which was excellent in the performances, such as conversion efficiency, in 
laboratory, a manufacturing method including quality improvement of each component (material), low- 
cost-izing, and modularization, etc. still have many technical problems in respect of fertilization art 
etc. For example, although a glass plate is usually used also about said transparent substrate or a 
rear-face board, In that case, although excelled in performance sides, such as the permeability of 
light, endurance, and gas barrier property, Since it was necessary to process the component of 
various kinds of cells one by one by a batch type on it, and to manufacture a solar cell by using this 
glass plate as a substrate and inferior to that workability and productivity, mass production is difficult 
and there was a problem of a manufacturing cost also rising. 

[0005]this invention is made in order to solve such a problem, and it comes out. The purpose has high 
** and it excels also in productivity, and mass production is easy and it is in providing the dye 
sensitizing type photovoltaic cell which can also reduce a manufacturing cost, the dye sensitizing 
type solar cell modules using it, and those manufacturing methods. 

[0006] 

[Means for Solving the Problem]The above-mentioned technical problem is solvable by the following 
this inventions. Namely, in a photovoltaic cell which comes at least to laminate a transparent 
substrate, a transparent electrode layer, a power generation layer, a back electrode layer, and a rear- 
face board from the acceptance surface side as for an invention indicated to claim 1 in order, An 
oxide semiconductor film in which this power generation layer calcinates mixed particles with which 
particles with high light diffusing capacity were mixed by oxide particles with a particle diameter of 
0.1 nm - 10 micrometers, It consists of a dye sensitizing type photovoltaic cell which is formed with a 
dye sensitizing agent supported by this oxide semiconductor film and an electrolytic solution 



impregnated with this oxide semiconductor film, and is characterized by content of particles with high 
light diffusing capacity in this oxide semiconductor film being 1 to 50 % of the weight. 
[0007]Particle diameter of the above-mentioned oxide particles has the preferred range of 0.1 nm - 
10 micrometers, and its range which is 0.1-10 nm is still more preferred. The manufacture itself is 
difficult, and also since particles condense and particle diameter becomes easy to make an 
aggregated particle, particles below 0.1 nm do not have it. [ preferred ] Particles with particle 
diameter of greater than 10 micrometers make thickness of an oxide semiconductor film thick more 
than needed, and they are not preferred in order to also reduce the permeability of light. Although 
particles with high light diffusing capacity mixed by the above-mentioned oxide particles may be 
larger than particle diameter of actually used oxide particles, they are preferred for a reason with 
same it being the same range as oxide particles. [ of the range of the particle diameter ] Content of 
particles with high light diffusing capacity in an oxide semiconductor film has 1 to 50% of the weight of 
a preferred range, and when content is less than 1 % of the weight, since sufficient optical diffusion 
effect is not acquired and improvement in photoelectric conversion efficiency is not obtained, it is 
not preferred. Since the surface area also decreases since quantity of oxide particles in an oxide 
semiconductor film becomes less superfluously and relatively when content exceeds 50 % of the 
weight, and photoelectric conversion efficiency falls, it is not desirable. 

[0008]Since an oxide semiconductor film of a power generation layer is formed by taking the above 
composition by said detailed oxide particles and particles with high light diffusing capacity mixed by it, 
Since a dye sensitizing agent is supported also on the surface of an inside while an advanced porous 
membrane is formed and internal real surface area becomes large, Since it incorporates effectively, 
and the photoelectric conversion of the light of a large wavelength area can be carried out, and light 
which entered diffuses it by particles with high light diffusing capacity and utilization efficiency of 
light is raised, photoelectric conversion efficiency of a dye sensitizing type photovoltaic cell, i.e., 
generation efficiency, can be made still higher. Since it is cheap as compared with an amorphous 
silicon etc., oxide particles can reduce material cost. Although a glass plate may be used for a rear- 
face board, can use a heat-resistant film of a long picture which was able to be wound up to rolled 
form, and by that cause, At least an oxide semiconductor film of a back electrode layer on it, and a 
power generation layer, and a dye sensitizing agent which it is made to support, Since it can form by 
a roll two roll method using a pattern coating machine of a rolling-up supply winding-up method, for 
example, a photogravure direct coating machine, a rotary screen printer, or an immersion apparatus, 
Productivity improves remarkably, and a manufacturing cost can also be reduced while mass 
production becomes easy. 

[0009]An invention indicated to claim 2 oxide particles of said oxide semiconductor film, Ti0 2 , ZnO, 
Sn0 2 , ITO, Zr0 2 , SiO x , MgO, aluminum 2 0 3 , Ce0 2 , Bi 2 0 3 and Mn 3 0 4 , Y 2 0 3 , It is the dye sensitizing 
type photovoltaic cell according to claim 1 being the particles of any one sort in particles of W0 3 , 
Ta 2 0 5 , Nb 2 O s , and La 2 0 3 , or two sorts or more of mixed stock. 

[0010]It is suitable for formation of an oxide-semiconductor porous membrane of a power generation 
layer in construction material, and the photoelectric conversion efficiency of the above-mentioned 
oxide particles is also high, and is comparatively cheap also at a cost aspect. Therefore, by taking 
such composition, in addition to a operation effect of an invention indicated to said claim 1, 
photoelectric conversion efficiency is high and a dye sensitizing type photovoltaic cell of low cost can 
be manufactured still more easily. 

[0011]An invention indicated to claim 3 is the dye sensitizing type photovoltaic cell according to 
claim 1 or 2, wherein 30% of the weight or more of oxide particles of said oxide semiconductor film 
are particles of Ti0 2 . 

[0012]As oxide particles used for an oxide semiconductor film of a dye sensitizing type photovoltaic 
cell, particles of Ti0 2 are comparatively easy also for manufacture of a particle with a particle 

diameter of 0.1-10 nm, and suitable especially in respect of formation of the Kota porosity film, height 
of photoelectric conversion efficiency, low-cost-izing, etc. Therefore, although all of oxide particles 
may be constituted from particles of Ti0 2 , effects, such as formation of said Kota porosity film, high 

photoelectric conversion efficiency, and low-cost-izing, can fully be acquired by making 30 % of the 



weight or more into particles of Ti0 2 . Therefore, by taking the above composition, in addition to a 

operation effect of an invention indicated to said claim 1 or 2, photoelectric conversion efficiency is 
much more certainly high, and a dye sensitizing type photovoltaic cell of low cost can be 
manufactured. 

[0013]An invention indicated to claim 4 consists of the dye sensitizing type photovoltaic cell 
according to any one of claims 1 to 3, wherein particles with said high light diffusing capacity contain 
any at least one sort in particles of an inorganic system bead, an inorganic system bulking agent, an 
organic system bead, and an organic system bulking agent. Particles of the above-mentioned 
inorganic system bead and an organic system bead may be particles of hollow beads, respectively. 
[0014]To a operation effect of an invention indicated to either of said claims 1 thru/or 3 by taking 
such composition, in addition, said particle, Utilization efficiency of light which entered into a power 
generation layer with the shape and a refractive index since light was diffused effectively is raised, 
and all can raise further photoelectric conversion efficiency of a dye sensitizing type photovoltaic 
cell. 

[0015]Said oxide semiconductor film an invention indicated to claim 5 to mixed particles with which 
particles with high light diffusing capacity were mixed by said oxide particles. It consists of the dye 
sensitizing type photovoltaic cell according to any one of claims 1 to 4 currently forming with a 
mixture which mixed a conductive binder in 1 to 30% of the weight of the range. When a mixed amount 
of the above-mentioned conductive binder is less than 1 % of the weight, since an effect as a binder 
becomes insufficient, it is not desirable. When a mixed amount of a conductive binder exceeds 30 % of 
the weight, since formation of a porous membrane is checked, it is not desirable. 
[001 6]a operation effect of an invention indicated to either of said claims 1 thru/or 4 by taking such 
composition — in addition, the time of forming an oxide semiconductor film — lower cooking 
temperature — or, In shorter cooking time, since the porous membrane can be formed, can improve 
productivity, and. Since the heat-resistant level can be lowered as a rear-face board when using a 
heat-resistant flexible film, a selection range of a film can be extended and the cost reduction effect 
can also be acquired easily. 

[0017]Said oxide semiconductor film an invention indicated to claim 6 to the inner surface of the 
porosity, It consists of the dye sensitizing type photovoltaic cell according to any one of claims 1 to 5 
characterized by carrying out the surface treatment with TiCI 4 solution and/or acetonitrile dispersion 

liquid of t-butylpyridine. 

[001 8]A surface treatment by the above-mentioned TiCI 4 solution, TiCI 4 solution below Q.5M is 

applied on an oxide semiconductor film of formed porosity, After making it impregnated, can carry out 
by a method of drying, and this contributes to reduction of a surface level of an oxide semiconductor 
film, and a surface treatment by acetonitrile dispersion liquid of t-butylpyridine, After applying and 
impregnating with acetonitrile dispersion liquid containing less than t-butylpyridine 5 capacity % on an 
oxide semiconductor film after making a dye sensitizing agent support, it can carry out by a method 
of drying and reverse electron flow which moved into an oxide semiconductor film by this can be 
controlled. 

[0019]Therefore, since an electron by which it was generated can be used much more efficiently in 
addition to a operation effect of an invention indicated to either of said claims 1 thru/or 5 by 
performing such a surface treatment, generation efficiency of a dye sensitizing type photovoltaic cell 
can be raised further. 

[0020]An invention indicated to claim 7 consists of the dye sensitizing type photovoltaic cell 
according to any one of claims 1 to 6, wherein said dye sensitizing agent is a ruthenium complex. 
[0021 ]As said dye sensitizing agent, can use organic coloring matter or metal complex coloring 
matter, and as organic coloring matter, Coloring matter of an acridine series, azo, an indigo system, a 
quinone system, a coumarin series, a merocyanine system, and a phenyl xanthene series is 
mentioned, in metal complex coloring matter, ruthenium series coloring matter is preferred and 
ruthenium bipyridine coloring matter and ruthenium TAPI lysine coloring matter which are especially 
ruthenium complexes are preferred. For example, although visible light (wavelength of about 400-800 
nm) is hardly unabsorbable, it incorporates to visible light substantially and comes to be able to carry 
out photoelectric conversion by making a ruthenium complex support only with an oxide 



semiconductor film. 

[0022]Therefore, since a wavelength area of light which can carry out photoelectric conversion with a 
ruthenium complex can be extended substantially in addition to a operation effect of an invention 
indicated to either of said claims 1 thru/or 6 by taking the above composition, photoelectric 
conversion efficiency of a dye sensitizing type photovoltaic cell can be raised further. 
[0023]An invention indicated to claim 8 is the dye sensitizing type photovoltaic cell according to any 
one of claims 1 to 7, wherein said electrolytic solution is an iodine electrolytic solution [ or ], a gel 
electrolyte, or a solid electrolyte. 

[0024]As an electrolytic solution of a dye sensitizing type photovoltaic cell of this invention, although 
an iodine electrolytic solution can be used effectively, a gel electrolyte and a solid electrolyte can be 
used. A gel electrolyte is divided roughly, it is divided into physical gel and chemical gel, physical gel 
is gelled near the room temperature by a physical interaction, and polyacrylonitrile and 
polymethacrylate are mentioned. Chemical gel forms gel by a chemical bond by crosslinking reaction 
etc., and gel of an acrylic ester system and a methacrylic-acid-ester system is mentioned. 
Polypyrrole and Cul are mentioned as a solid electrolyte. When using a gel electrolyte and a solid 
electrolyte, it can gel or solidify by impregnating an oxide semiconductor film with a precursor of 
hypoviscosity, and making two-dimensional or three-dimensional crosslinking reaction cause by 
heating, UV irradiation, electron beam irradiation, or other means. 

[0025]When an iodine electrolytic solution is used in addition to a operation effect of an invention 
indicated to either of said claims 1 thru/or 7 by taking such composition, the oxidation-reduction 
reaction is performed promptly and photoelectric conversion efficiency improves. When a gel 
electrolyte and a solid electrolyte are used, since liquid leakage is not carried out, safety and 
endurance can be raised. 

[0026]An invention indicated to claim 9 is a dye sensitizing type solar cell module which two or more 
said dye sensitizing type photovoltaic cells according to any one of claims 1 to 8 are arranged by a 
plane or curved surface shape, and it comes to connect in series. 

[0027]Since a dye sensitizing type photovoltaic cell indicated to either of said claims 1 thru/or 8 by 
taking such composition can be used effectively, productivity is good and a dye sensitizing type solar 
cell module which is excellent in photoelectric conversion efficiency, and has desired electromotive 
force can be manufactured by low cost. 

[0028] At least an invention indicated to claim 10 From the acceptance surface side to a transparent 
substrate. A transparent electrode layer, a power generation layer, a back electrode layer, and a 
rear-face board are formed by a layered product laminated in order, And an oxide semiconductor film 
in which this power generation layer calcinates mixed particles with which particles with high light 
diffusing capacity were mixed by oxide particles with a particle diameter of 0.1 nm - 10 micrometers, 
It is a manufacturing method of a dye sensitizing type photovoltaic cell formed with a dye sensitizing 
agent supported by this oxide semiconductor film and an electrolytic solution impregnated with this 
oxide semiconductor film, A dye sensitizing agent of said power generation layer at least a layered 
product of an oxide semiconductor film, a back electrode layer, and a rear-face board which were 
supported as a rear-face board, Using a heat-resistant flexible film of a long picture which was able 
to be wound up to rolled form, use a pattern coating machine of a rolling-up supply winding-up 
method on it, and apply platinum or carbon paste to pattern state, and it dries, Form a back electrode 
layer, and rank second and a mixed particle paste which distributed liquid which contains a 
polyethylene glycol at least, and produced mixed particles with which particles with high light diffusing 
capacity were mixed by oxide particles with a particle diameter of 0.1 nm - 10 micrometers on this 
back electrode layer is applied to pattern state, After predrying, at 100-350 ** Desiccation for 10 to 
180 minutes, Calcinate and form an oxide semiconductor film, and it dries, after using an immersion 
apparatus of said pattern coating machine or a rolling-up supply winding-up method for a formed 
oxide semiconductor film, applying or immersing a solution of a dye sensitizing agent in it and 
impregnating it with it further, It consists of a manufacturing method of a dye sensitizing type 
photovoltaic cell making a dye sensitizing agent support and forming. 

[0029]By taking such a manufacturing method, inside of each component of a dye sensitizing type 
photovoltaic cell, A heat-resistant flexible film of a long picture of a rear-face board is used as a 
substrate for a layered product of an oxide semiconductor film, a back electrode layer, and a rear- 



face board with which a dye sensitizing agent was supported at least, Since a dye sensitizing agent 
which a back electrode layer, an oxide semiconductor film, and it are moreover made to support can 
be processed and manufactured using a pattern coating machine of a rolling-up supply winding-up 
method, or an immersion apparatus, Productivity can improve substantially and can mass-produce a 
dye sensitizing type photovoltaic cell excellent in photoelectric conversion efficiency by low cost. 
[0030]At least an invention indicated to claim 1 1 From the acceptance surface side to a transparent 
substrate. A transparent electrode layer, a power generation layer, a back electrode layer, and a 
rear-face board are formed by a layered product laminated in order, And an oxide semiconductor film 
in which this power generation layer calcinates mixed particles with which particles with high light 
diffusing capacity were mixed by oxide particles with a particle diameter of 0.1 nm - 10 micrometers, 
A dye sensitizing type photovoltaic cell formed with a dye sensitizing agent supported by this oxide 
semiconductor film and an electrolytic solution impregnated with this oxide semiconductor film, It is a 
manufacturing method of a dye sensitizing type solar cell module which is arranged by a plane or 
curved surface shape, and it comes to connect in series, and is a manufacturing method of a dye 
sensitizing type solar cell module including a process of following the (1 ) - (5) at least. [ two or 
more ] 

(1) As a rear-face board, a heat-resistant flexible film of a long picture which was able to be wound 
up to rolled form is used, Moreover use a pattern coating machine of a rolling-up supply winding-up 
method, and two or more cells apply and dry platinum or carbon paste by a pattern of a back 
electrode layer of a module which opens a predetermined interval, is arranged and is formed, Mixed 
particles which formed a back electrode layer and with which particles with high light diffusing 
capacity were mixed by oxide particles with a particle diameter of 0.1 nm - 10 micrometers by a 
pattern of an oxide semiconductor film on it, A process of applying a mixed particle paste which made 
liquid which contains a polyethylene glycol at least distributing, and was produced, drying and 
calcinating for 10 to 180 minutes at 100-350 ** after predrying, and forming a porous oxide 
semiconductor film. 

(2) A rear-face board (heat-resistant flexible film) produced at a process of the above (1), To an 
oxide semiconductor film of a layered product of a back electrode layer formed on it by a 
predetermined pattern, respectively, and an oxide semiconductor film. A process which uses an 
immersion apparatus of said pattern coating machine or a rolling-up supply winding-up method, dries 
it after applying or immersing a solution of a dye sensitizing agent and impregnating with it, and makes 
a dye sensitizing agent support. 

(3) A rear-face board (heat-resistant flexible film) produced at a process of the above (2), A process 
of providing a terminal area which connects between each cell in series, and a septum into which it 
divides between each cell in an oxide semiconductor film forming face of a layered product of an 
oxide semiconductor film which made a back electrode layer formed on it by a predetermined pattern, 
respectively, and a dye sensitizing agent supporting. 

(4) To an oxide semiconductor film forming face of a layered product produced at a process of the 
above (3). A process of pulling out an electrode lead from both ends (an anode and a negative 
electrode) of a cell which piled up a layered product of a transparent substrate produced 
independently and a transparent electrode layer formed by a predetermined pattern on it so that the 
transparent electrode layer side might counter, and was connected in series, and joining both. 

(5) A process of pouring in an electrolytic solution from a stoma beforehand provided in each cell of a 
layered product produced at a process of the above (4) at a rear-face board (heat-resistant flexible 
film), or an interval part provided in an end of a cell, impregnating with an oxide semiconductor film, 
and closing each stoma or interval part by a sealant. 

[0031 ]By taking such a manufacturing method, inside of each component of a dye sensitizing type 
solar cell module, A heat-resistant flexible film of a long picture of a rear-face board is used as a 
substrate for a layered product of an oxide semiconductor film, a back electrode layer, and a rear- 
face board with which a dye sensitizing agent was supported at least, Since a dye sensitizing agent 
which a back electrode layer, an oxide semiconductor film, and it are moreover made to support can 
be processed and manufactured using a pattern coating machine of a rolling-up supply winding-up 
method, or an immersion apparatus, Productivity is good and a dye sensitizing type solar cell module 
which can raise productivity substantially, and is excellent in photoelectric conversion efficiency, and 



has desired electromotive force can be mass-produced by low cost. 
[0032] 

[Embodiment of the Invention]Below, a drawing is used and explained about an embodiment of the 
invention. Drawing 1 is a type section figure showing the composition of one example of the dye 
sensitizing type photovoltaic cell of this invention, and drawing 2 is a type section figure of an 
important section showing the composition of one example of the dye sensitizing type solar cell 
module of this invention. 

[0033]In order, it is laminated or arranged and, as for the dye sensitizing type photovoltaic cell 100 
shown in drawing 1 , the transparent substrate 1 , the transparent electrode layer 2, the electrolytic 
solution 3, the oxide semiconductor film 4 in which the dye sensitizing agent was supported, the back 
electrode layer 5, and the rear-face board 6 comprise a side into which light enters. Although it 
excels in the permeability (permeability of ultraviolet radiation - the light of the wavelength of a light 
region) of light, and it is preferred to excel in weatherability, a steam, other gas barrier property, etc. 
and the glass plate is suitable, the plastic sheet of proper thickness, etc. can also be used especially 
for the transparent substrate 1. When using a glass plate, the range of 0.5-5 mm is suitable for 
thickness, and its about 1-3 mm is preferred. When using a plastic sheet, in respect of weatherability, 
the ethylene tetrafluoroethylene copolymer sheet is suitable, but a biaxial extension polyethylene 
terephthalate sheet etc. can be used. When using a plastic sheet, although limitation in particular is 
not carried out, about 50-300 micrometers is suitable for the thickness. 

[0034]Although it is preferred to excel in the permeability (permeability of ultraviolet radiation - the 
light of the wavelength of a light region) of light with conductivity as for the transparent electrode 
layer 2, for example, thin film layers, such as Sn0 2 , ITO, and ZnO, can be used, The thin film layer of 

Sn0 2 and ITO which carried out the fluoride dope especially is preferred at especially a point 

excellent in both conductivity and the permeability of light. As a method of forming the thin film layer 
of Sn0 2 or ITO, although various kinds of vacuum deposition can be used, it is good to form 

especially by sputtering process, and it is preferred at a point excellent also in said performance. [ of 
productivity ] About 300-1 500A is suitable for the thickness of the thin film layer of Sn0 2 or ITO. 

[0035]Since the electrolytic solution 3 which constitutes the power generation layer 8, and the oxide 
semiconductor film 4 in which the dye sensitizing agent was supported were explained in detail 
previously, explanation is omitted here. When forming free and the oxide semiconductor film 4, an 
advanced porous membrane can be easily formed by including a polyethylene glycol in the coating 
liquid. As for the thickness of this oxide semiconductor film 4, about 10 micrometers is preferred. 
Although not shown in a figure, it is preferred to perform the surface treatment by TiCI 4 solution 

and/or acetonitrile dispersion liquid of t-butylpyridine which were explained previously to the oxide 
semiconductor film 4. 

[0036]On the rear-face board 6, the back electrode layer 5 can be applied to pattern state, can be 
dried, and can form platinum paste or carbon paste, for example. When using platinum paste, an H 2 Pt 

Cl 6 paste can be used, for example, and this can be adjusted and applied to the viscosity for which it 

is suitable by organic solvents, such as isopropyl alcohol, ethyl acetate, and toluene. 
[0037]Although a glass plate can also be used for the rear-face board 6, in order to raise productivity 
and to attain reduction of cost, as explained previously, it is preferred to use the heat-resistant 
flexible film which can be wound up for rolled form. As a heat-resistant flexible film, for example A 
biaxial extension polyethylene terephthalate film etc. A polyether sulphone (PES) film, a polyether 
ether ketone (PEEK) film, a polyether imide (PEI) film, a polyimide (PI) film, etc. are mentioned. These 
may use an independent film and can also use it as a complex film which laminated other heat- 
resistant materials. Although limitation in particular is not carried out, about 16-100 micrometers is 
suitable for the thickness of such a heat-resistant flexible film. 

[0038]Next, drawing 2 is a type section figure of an important section showing the composition of one 
example of the dye sensitizing type solar cell module of this invention. The dye sensitizing type solar 
cell module 200 shown in drawing 2 , Open a predetermined interval, and the dye sensitizing type 
photovoltaic cell of composition of having been shown in said drawing 1 p uts three pieces in order, 
and is arranged, and each cell is connected in series by the conductive electrode connection part 7, 



and. The non-conducting septum 9 is formed between each cell, and it is divided, and further, the end 
of the cell of both sides, i.e., the end around the dye sensitizing type solar cell module 200, is closed 
with the non-conducting sealing agent 10, and the electrode lead 11 of an anode or a negative 
electrode is pulled out, and it comprises a cell of both sides. 

[0039]Therefore, the composition of each cell itself is the same as that of the dye sensitizing type 
photovoltaic cell 100 shown in said drawing 1 , In order, it is laminated or arranged and the transparent 
substrate 1, the transparent electrode layer 2, the electrolytic solution 3, the oxide semiconductor 
film 4 in which the dye sensitizing agent was supported, the back electrode layer 5, and the rear-face 
board 6 comprise a side into which light enters. 

[0040]Although three dye sensitizing type photovoltaic cells arranged, and were arranged and the 
gestalt connected in series showed in the dye sensitizing type solar cell module 200 shown in drawing 
2, the number of the cells to arrange is arbitrary, and it can be freely designed so that desired voltage 
may be obtained. With the manufacturing method of the dye sensitizing type solar cell module of the 
invention indicated to said claim 11, the productivity of such a dye sensitizing type solar cell module 
is good, it can be manufactured by low cost, and is easy to mass-produce. 
[0041] 

[Example]An example and a comparative example are given to below and this invention is explained to 
it still more concretely. In order to confirm the mixed effect of particles with high light diffusing 
capacity to the oxide particles which form the oxide semiconductor film of a power generation layer, 
the dye sensitizing type photovoltaic cell of Example 1 and the comparative example 1 was produced 
as follows, and the photoelectric conversion efficiency was measured. 

[Example 1] On it, using a glass plate as a rear-face board with the screen printer of a sheet. Apply 
platinum paste to pattern state, dry, form a 3-micrometer-thick back electrode layer, and on it First, 
Ti0 2 particle 80 weight section with a particle diameter of 1-10 nm, It applied to pattern state, and 

after predrying, it dried, the coating liquid which distributed the mixed particles which mixed bead 20 
weight section for optical diffusion with a particle diameter of 150 nm to the polyethylene glycol was 
calcinated for 30 minutes, at 450 **, and the 10-micrometer-thick oxide semiconductor film (porous 
membrane) was formed. And in order to make the oxide semiconductor film of this layered product 
support a dye sensitizing agent, after immersing this layered product in the ethanol solution of the 
ruthenium complex and impregnating with a porous membrane, it dried and the oxide semiconductor 
film was made to support a ruthenium complex. Subsequently, pile up so that the thin film layer 
forming face of Sn0 2 of the layered product by which the thin film layer (transparent electrode layer) 

of Sn0 2 was formed at pattern state on the glass plate (transparent substrate) independently 

prepared for the oxide semiconductor film forming face of this layered product may counter, pull out 
an electrode lead, and. With epoxy adhesive, it left only the inlet of the electrolytic solution, the 
surrounding end was closed, the iodine electrolytic solution was poured in from the inlet after 
hardening of adhesives, after pouring, the inlet was closed by the sealant and the dye sensitizing type 
photovoltaic cell of Example 1 was produced. 

[0042] [Comparative example 1] In production of the dye sensitizing type photovoltaic cell of said 
Example 1, the bead for optical diffusion is removed from the Ti0 2 particle with a particle diameter of 

1-10 nm used for formation of an oxide semiconductor film, and the mixed particles of the bead for 
optical diffusion with a particle diameter of 150 nm, Distributed only the Ti0 2 particle with a particle 

diameter of 1-10 nm to the polyethylene glycol, and it was considered as coating liquid, and also 
[ all ] it was processed like Example 1, and the dye sensitizing type photovoltaic cell of the 
comparative example 1 was produced. 

[0043]About the dye sensitizing type photovoltaic cell of Example 1 and the comparative example 1 
produced as mentioned above, it is the photoelectric conversion efficiency. The dye sensitizing type 
photovoltaic cell of Example 1 of the result of having measured [eta%] is 10%, and the dye sensitizing 
type photovoltaic cell of the comparative example 1 is 9%. 

As contrasted with the dye sensitizing type photovoltaic cell of the comparative example 1, as for the 
dye sensitizing type photovoltaic cell of Example 1, the large improvement in photoelectric conversion 
efficiency was accepted by mixing of particles with high light diffusing capacity to the Ti0 2 particles 



of an oxide semiconductor film. 
[0044] 

[Effect of the Invention]As mentioned above, as explained in detail, according to this invention, it is 
photoelectric conversion efficiency. [eta%] is high and excellent also in productivity, mass production 
is easy and the dye sensitizing type solar cell module using the dye sensitizing type photovoltaic cell 
and it which can also reduce cost, and the effect that those manufacturing methods can be provided 
are done so. 
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